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Description 

The present invention relates to 1 -substituted 
conjugated alka-*(E,Z)-di6nes as a class of novel 
compounds or, more particularly, to 1-halo-(E,Z)- 
7.9-dodecadlenes and a method for the preparation 
thereof. 

1 -Substituted conjugated alka-(E,Z)-dienes 
such as 1-haIo-(E.Z)-7.9-aikadienes belong to a 
class of novel compounds not known in the prior 
art or not described in any published literatures. 
The compounds are useful as an intermediate for 
the synthesis of various kinds of conjugated diene 
compounds including very important compounds 
having activity as a sex pheromone of insects, 
having fragrance as a synthetic perfume and so on. 

As is well known, the so-called Wittig reaction 
Is the most widely and effectively practiced method 
for the synthesis of an unsaturated diene com- 
pound having conjugated double bonds. When the 
Wittig reaction is applied to the synthesis of a 
special diene compound with conjugated double 
bonds, such as the sex pheromone compounds of 
insects which are mostly In the form of an acetate, 
alcohol, and aldehyde of the conjugated diene 
compound, it is essential that the diene compound 
should have a functional group such as a hydroxy 
group, halogen atom at one molecular end even 
after completion of the Wittig reaction. In this re- 
gard, the starting compound for the Wittig reaction 
should be difunctional either at the end of the oxo 
group or at the phosphoranylidene group to pertain 
to the Wittig reaction. 

It is a usual way that the Wittig reaction is 
undertaken with a starting compound of which ei- 
ther the 0X0 group or the phosphoranylidene group 
is protected with a hydroxy group or a hydroxy 
group in an etherified form. This method, however, 
is not quite advantageous Industrially because the 
synthetic procedure for the desired compound in- 
cludes the troublesome steps for providing the 
terminal protecting group and elimination thereof 
after the reaction, if not to mention the expensive- 
ness of the specific reagent used for the reaction. 
Alternatively, an attempt has been made to prepare 
a conjugated (E.Z)-diene compound by the cis- 
hydrogenation of the triple bond in an ene-yne 
compound although this method is also disadvanta- 
geous in respect of the expensiveness of the hy- 
drogenated borane compound used as a reagent in 
the reaction. 

Turning now to the problem of controlling the 
population of insect pests in agriculture and for- 
estry by means of a sex pheromone of the respec- 
tive insect species. Many sex pheromone com- 
pounds belong to the class of the conjugated (E,Z)- 
diene compounds as is exemplified by E,Z-7,9- 
dodecadienyl acetate which is the sex pheromone 



compound of European grape vine moths so that it 
is eagerly desired to develop an efficient route for 
the synthetic preparation of such a conjugated 
diene compound. 
5 When the Wittig reaction i^ applied to the 
synthesis of a conjugated diene compound having 
a terminal structure of acetate, alcohol or aldehyde 
as is the case in the above mentioned E,Z,-7,9- 
dodecadienyl acetate of the formula 

10 

CHaCHaCH =t^CHCH =t^>CH(CH2)60COCH3. 

either the oxo end or the phosphoranylidene end of 
the reactant compound must be difunctional. For 

75 example, the specification of U.S.Patent No. 
3.845,108 teaches a process" of the Wittig reaction 
for the synthesis of the compound utilizing an 
aldehyde synthesized by the use of the anion of 
diethyl 2-(cyclohexylimlno)ethyl phosphonate fol- 

20 lowing oxidation of methyl 7-bromoheptanoate. A 
similar synthetic route is disclosed in Tetrahedron, 
volume 33, page 1845 (1977) for tiie preparation of 
the same compound in which the hydroxy group in 
7-bromoheptyl alcohol Is protected by replacing the 

25 hydrogen atom with a tetrahydropyranyl group to 
form an ether linkage. These prior art methods, 
however, are disadvantageous and not practical in 
the industrial production of the compound in re- 
spect of the little availability and expensiveness of 

30 the starting reactants. 

In view of the above described problems, the 
inventors have conducted extensive investigations 
and synthesized a dialkyi acetal of a 9-halo-2- 
nonyn-1-al by a synthetic route In which a 8r-halo-1- 

35 octyne as the starting material Is first converted 
into a 8-halo-1-octyn-1-yl magnesium halide by use 
of a Grignard reagent followed by the reaction with 
trimethyl or triethyl.orthoformate. 
Thereafter, this acetal. compound is hydrogenated 

40 by use of a hydrogenation catalyst such as P-2Ni 
followed by hydrolysis in an aqueous solution of 
hydrogen chloride to produce 9-haIo-(E)-2-nonen-1- 
al quite easily. 

Further, a phosphonium salt represented by 

45 the general formula R3CH2PR*3.X\ in which Is a 
hydrogen atom or an alkyi group having 1 to 15 
carbon atoms, R* is a phenyl group or an t-Butyl 
group and X' is a halogen atom, is first converted 
into a pb05p.!lQr^yUdene^jc^ by use of 

50 various kinds of base compounds and the 
phosphoranylidene compound is subjected to the 
Wittig reaction with the 9-halo-(E)-2-nonen-1-al 
mentioned above to give a 1-halo-(E.Z)-7,9-al- 
kadiene in a good yield according to the following 

55 reaction route: 

CHsC(CH2)sX2 

- {R20)2CHCsC(CH2)eX2 

-OHCCH = CH(CH2)6X2 
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- R3CH = <^CHCH=<^>CH(CH2)6X2. 
This synthetic route is advantageous in respect 
of the compatibility with a production of the com- 
pound in an industrial scale because the terminal 
halogen atom does not pertain to any step of 
the reaction sequence to be retained as the func- 
tional group In the product compound. Therefore, 
this procedure can be advantageously applied to 
the preparation of an intermediate for the synthesis 
of, for example, E,Z-7,9-dodecadienyl acetate as 
the sex pheromone compound of European grape 
vine moths and E,Z-10.12-hexadecadien-1-ol as the 
sex pheromone compound of silkworm moths. 

Thus, the present invention provides a method 
of the synthetic preparation of 1 -halo-substituted 
conjugated alka-(E,Z)-diene compound or, In par- 
ticular, a 1-haio-(E,Z)-7.9-dodecadiene represented 
by the general formula 

R3CH = «^>CHCH = t^CH(CH2)GX. (1) 

in which X is an atom of chlorine or bromine, and 
R3 is a hydrogen atom or an aikyl group having 1 
to 1 5 carbon atoms which comprises a Wittig reac- 
tion of a 9-halo-(E)-2-monen-1-al of the formula 

X-(CH2)6-CH = ^^CHCHO, 

In which X has the same meaning as defined 
above, with a phosphoranylidenation product of a 
phosphonium salt of the formula 

R3CH2PR3X\ 

in which R is a phenyl group or an alkyi group 
having 1 to 10 carbon atoms and X^ Is an atom of 
a halogen selected from the class consisting of 
chlorine, bromine and iodine. 

Following is a more detailed description of the 
synthetic procedure of the 1-halo-(E,Z)-7,9- 
dodecadiene compound according to the inventive 
method. 

In the first place, a 8-halo-1-octyne of the for- 
mula Z2-(CH2)5CsCH Is reacted with a Grignard 
reagent of the formula R^MgX in which R^ is a 
methyl or ethyl group and X is an atom of chlorine 
or bromine, in tetrahydrofuran at a temperature in 
the range from 40 to 80 'C to form a 8-halo-1- 
octyn-1-yl magnesium halide. Then, a trialkyl or- 
thoformate of the formula (R^0)3CH is added drop- 
wise to the reaction mixture kept at 80 to 100 *C 
and the reaction mixture is heated for about 20 
hours so that a dialkyi acetal of a 9-halo-2-nonyn-1- 
al is obtained in a high yield. 

In the second place, the thus obtained acetal . 
compound Is hydrogenated and hydrolyzed so that 
a 9-halo-(E)-2-nonen-1-a! of the formula X2-(CH2)- 
sCH^t^CHCHO is easily obtained. Namely, the 



a,/3-unsaturated aldehyde compound can be ob- 
tained without affecting the halogen atom at the «- 
position. The hydrogenation catalyst used here is 
preferably a Lindler catalyst, palladium catalyst, for 

5 example, supported on a carbon can-ier or a nickel 
catalyst such as P-2NI. The reaction conditions for 
the hydrogenation preferably include a hydrogen 
pressure in the range from 0.5 to 10 kg/cm^G and 
a temperature in the range from 0 to 70 * C. The 

70 hydrolysis reaction is prefomned by adding a 20% 
hydrochloric acid into an organic solution of the 
reaction mixture prepared by using a water-immis- 
cible organic solvent such as aliphatic and aromatic 
hydrocarbon solvents, e.g. n-hexane and toluene, 

75 and chlorinated hydrocarbon solvents, e.g. 
methylene chloride. Although the use of methylene 
chloride is preferable in respect of the extremely 
high reaction velocity of the hydrolysis, the hy- 
drocarbon solvents should be used in view of the 

20 easiness In the recovery and recycling of the sol- 
vent. The amount of the 20% hydrochloric acid 
should be In the range from 0.5 to 2.0 times by 
volume of the acetal compound. The temperature 
for the hydrolysis should be in the range from 0 to 

25 40 'C while a higher temperature Is undesirable 
due to the increased amount of by-products. 

In the third place, the phosphonium salt com- 
pound used in the Wittig reaction Is a compound 
represented by the general formula 

30 CH3CH2CH2PR3X1. The halogen Xi may be a chlo- 
rine, bromine or iodine atom and R* is either aryl 
such as phenyl which can be optionally, nucleus- 
substituted with an alkyI group (such as methyl, 
ethyl) or an hydroxy or alkoxy group, or halogen 

35 atom or a trialkyl phosphine such as tri (tertbutyl) 
phosphine. 

The reaction is performed by dissolving these 
reactions In an organic solvent and hearing the 
solution, preferably, at 20 to 200 " C under anhy- 

40 drous conditions Suitable organic solvents include 
nitriles, e.g. acetonitrile. aromatic hydrocarbons, 
e.g. benzene, toluene and xylene, and 
tetrahydrofuran. 

The base compound used for converting the 

45 phosphonium salt into a phosphoranylidene com- 
pound can be any of those fomning carbanions 
such as n-butyl lithium and those forming alkoxy 
anions such as potassiuni tert-butoxide. Suitable 
solvents, which should be used in an anhydrous 

50 condition. Include benzene, toluene, hexane, 
tetrahydrofuran, dimethyl formamide, dimethyl sul- 
foxide, diethyl ether, glyme and the like. 

The reaction of the thus prepared 
phosphoranylidene compound and the above men- 

55 tioned aldehyde compound can be performed in 
the same solution as used in the preparation of the 
phosphoranylidene compound. The reaction tem- 
perature Is In the range from -78 • C to + 80 • C so 
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that the reaction mixture should be chilled or heat- 
ed according to need. The reaction is complete 
within several minutes to 3 hours or. in most cases, 
30 minutes to 1 hour. The reaction should be 
performed under a stream of an Inert gas such as 
nitrogen, argon and the like. 

The thus obtained crude reaction mixture Is 
subjected to distillation under reduced pressure, 
column chromatography, thin-layer chromatography 
and other known procedures to Isolate and purify 
the desired product. 

In respect of the purity of the geometric iso- 
mers of the desire 1-halo-(E.Z)-7,9-dodecadiene 
compound obtained in the above described meth- 
od, the E-type steric configuration at the 7-position 
is complete while, relative to the steric configura- 
tion at the 9-posltion, the product usually contain s 
10 to 30% of 1-halo-(E,E)-7.9-dodecadiene isome r. 
This disadvantage can be at least partly overcome 
by performing the reaction under the so-called 
"salt-free" condition taught In Journal of American 
Chemical Society, volume 104, page 5821 (1982) 
for the preferential fonmation of the cis-isomer or 
other means for controlling steric specificity. For 
example, no particular difficulty Is encountered in 
obtaining 1-halo-(E,Z)-7.9-dodecadiene and (E,Z)- 
7,9-dodecadienyl acetate derived therefrom as the 
sex pheromone of European grape vine moths hav- 
ing 75% or higher purity relative to the geometric 
isomers. The above mentioned 1-halo-(E,Z)-7,9- 
dodecadiene Is a novel compound not described in 
any prior art literatures. 

In the following, the method of the present 
Invention is described in more detail by way of 
examples for the preparation of 1-chloro- and 1- 
bromo-{E,Z)-7,9-dodecadienes although the inven- 
tion is by no means limited to the preparation of 
these particular compounds. 

Example 1. 

A diethyl acetal of 9-chloro-2-nonyn-1-al was 
synthesized In the following manner. In the first 
place, a Grignard reagent methyl magnesium chlo- 
ride in an amount corresponding to 2,1 moles was 
prepared in 400 ml of tetrahydrofuran under an 
atmosphere of nitrogen. Thereafter, 289 g of 8- 
chloro-1-octyne were added dropwise into the Grig- 
nard solution kept at 50 to 60 * C and the reaction 
mixture was heated under agitation at 70 * C for 1 
hour. The reaction mixture was then admixed with 
200 ml of toluene and further 325 g of triethyl 
orthoformate (C2H5 0)3CH were added dropwise 
Into the reaction mixture kept at 80 to 90 
followed by further continued agitation of the mix- 
ture at 90 to 100 for about 20 hours to com- 
plete the reaction. After completion. of the reaction, 
the reaction mixture was poured into a large vol- 



ume of an aqueous solution of ammonium chloride 
and the organic phase taken by phase separation 
was stripped of the solvent and distilled under 
reduced pressure to give 250 g of a fraction boiling 
5 at 150 to 160 'C under a pressure of 3 mmHg 
which could be identified to be the diethyl acetal of 
9-chIoro-2-nonyn-1-al having a purity of at least 
96%. 

9-Ch!oro-(E)-2-nonen-1-al was then prepared 

70 by the hydrogenation of the above obtained diethyl 
acetal of 9-chloro-2-nonyn-1-al followed by hydroly- 
sis in the following manner. Thus, a hydrogenation 
catalyst P-2Ni in an amount corresponding to 0.03 
mole was prepared in 300 ml of ethyl alcohol, to 

76 which 1 g of ethylene diamine and 250 g of the 
diethyl acetal of 9-chloro-2-nonyn-1-al were added. 
The hydrogenation reaction of this acetal com- 
pound was performed in an autoclave at a tem- 
perature of 20 to 40 * C under a hydrogen pressure 

20 of 5 kg/cm^G until the results of gas chromatog- 
raphic analysis indicated complete disappearance 
of the starting acetal compound in the reaction 
mixture. Thereafter, the reaction mixture taken out 
of the autoclave was admixed with each 300 ml of 

25 water and n-hexane followed by phase separation. 
The organic phase was stripped of n-hexane and 
then admixed with 400 ml of metiiylene chloride 
and 300 ml of 20% hydrochloric acid to effect the 
hydrolysis of the acetal compound at 0 to 30 • C 

30 until the results of the gas chromatographic analy- 
sis indicated complete absence of the acetal com- 
pound In the reaction mixture. The reaction mixture 
was washed with a saturated aqueous solution of 
sodium chloride containing 2% of sodium carbon- 

35 ate and stripped of the methylene chloride by 
distillation under reduced pressure, 

1-Chloro-(E,Z)-7.9-dodecadiene was prepared 
from the above obtained 9-chloro-(E)-2-nonen-1-al 
by the Wittig reaction in tfie following manner. 

40 Thus, 76 g of potassium tert-butoxide were gradu- 
ally added to a suspension of 270 g of n-propyl 
triphenyl phosphonlum bromide in 500 ml of anhy- 
drous tetrahydrofuran so that the phosphonlum salt 
compound was converted to the phosphoranylidene 

46 compound of the formula CH3CH2CH = P(C6H5)3. 
The reaction mixture turned dark red. After agita- 
tion of the mixture for about 30 minutes, 122 g of 
the 9-chloro-(E)-2-nonen-1-al were added dropwise 
into the mixture kept at 15 to 20 *C followed by 

50 further continued agitation for 1 hour at 20 •C. 
Thereafter, the reaction mixture was stripped of 
tetrahydrofuran by distillation under reduced pres- 
sure and admixed with each 200 ml of water and n- 
hexane. The precipitates of triphenyl phosphine 

55 oxide formed in the mixture were removed by 
filtration. The filtrate was subjected to phase sepa- 
ration and the organic phase was stripped of n- 
hexane and then distilled under reduced pressure 
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to give 85 g of a product which could be identified 
to be 1-chloro-7,9-dodecadiene having a purity of 
at least 75% relative to 1-chIoro-(E,Z)-7.9- 
dodecadiene from the analytical results shown be- 
low by the mass spectrometrfc, NMR spectrometric s 
and infrared absorption spectrometric analyses. 
Mass-spectrometric data: m/e (relative Intensity) 
39(1 6);41 (34);55(30)67(1 00);68(42);81 (50);82(78); 
95(83);1 09(1 7);1 23(68);1 44'(1 2);1 67'(1 0);1 71 "(1 0); 
200*(M+.34) 10 
(The peaks of the asterisked m/e number were 
each accompanied by another peak ascribable to 
the 37 CI isotope.) 
NMR data: a, ppm 

CH3 CHa CHa = CHbCHc = CHdCH2(CH2)4 CH2CI 15 
1.0 (t, 3H.J = 7H2);1.20-1.75(broad.8H); 2.25(m,4Hr 
CH2CH = CH-):3,50(t,2H.J = 6.5 Hz.-CHaCl): 5.20 (td, 
1 H.-Ha, J = 7.5H2);5.50(td.1 H.-Hd, J-7Hz): 5.80 
(dd.1H.-Hb,J[Ha-Hb] = 10.5H2); 6.25 (dd.1 H,-Hc.J[Hc- 
Hb] = 1 5Hz. J[Hc-Hb] = 6.5Hz) 20 
Infrared absorption bands: cm'"'' (film method) 
3020;2960;2925;2875;2850:1 690;1 650;1 470;1 41 5;1 - 
380; 980;945;730 

A 150 g portion of the thus obtained 1-chloro- 
(E,2)-7,9-dodecadiene was admixed with 150 g of 25 
anhydrous^potassiunn^acetate and 100 g of acetic 
acid and the mixture was'^heated at 160 for 6 
hours under agitation in an atmosphere of nitrogen 
to convert the chloride into acetate. After comple- 
tion of the reaction, the reaction mixture was 30 
poured into a large volume of water and the or- 
ganic phase taken by phase separation was dis- 
tilled under reduced pressure to give 80 g of 7,9- 
dodecadienyl acetate of which the purity of the 
E,2-isomer was at least 75%. 35 

Example 2. 

1-Bromo-(E,Z)-7,9-dodecadiene was prepared 
by the following synthetic route. In the first place, 40 
292 g of the diethyl acetal of 9-bromo-2-nonyn-1-al 
were prepared in the same manner as in the prep- 
aration of 1-chloro-2-nonyn-1-al in Example 1 ex- 
cepting replacement of 289 g of 8-chIoro-1-octyne 
with 378 g of 8-bromo-1-octyne, The thus obtained 4S 
acetal compound had a boiling point of 158 to 165 
•C under a pressure of 3 mmHg and the purity 
thereof was at least 90%. 

9-Bromo-(E)-2-nonen-1-al was prepared in the 
same manner as In the preparation of 9-chloro-(E)- so 
2-nonen-1-al from the diethyl acetal of 9-chloro-2- 
nonyn-l-al in Example 1 excepting replacement of 
250 g of the diethyl acetal of 9-chloro-2-nonyn-1-al 
with 292 g of the diethyl acetal of 9-bromo-2- 
nonyn-1-al. The reaction product was used as such 55 
as the starting material of the next step without 
further purification. 

1-Bromo-(E,Z)-7,9-dodecadlene was prepared 



from 9-bromo-(E)-2-nonen-1-al in the same manner 
as in the preparation of 1-chloro-(E,2)-7,9- 
dodecadiene from 9-chloro(E)-2-nonen-1-al in Ex- 
ample 1 excepting replacement of 9-chloro-(E)-2- 
nonen-1-al with 9-bromo-(E)-2-ponen-1-al prepared 
In the above described manner. The yield of the 
product was 90 g and the compound could be 
identified to be the desired 1-bromo-(E.Z)-7,9- 
dodecadiene from the analytical data shown below. 
Mass-spectrometric data:m/e(relative intensity) 
39(1 2);41 (29);55(29)67{1 00);68(38);81 (53):82(83); 
95(96);1 09(21 ):1 23(1 0);1 35*(5):1 88*(8);21 5*(3): 244*- 
(M\24) 

(The peaks of the asterisked m/e number were 
each accompanied by a peak ascribable to the Br 
isotope.) 

NMR data: 5. ppm 

CH3 CH2 CHa = CHbCHc = CHdCH2 (CH2 )* CH2 Br 
1.0(t,3H,J=7 H2);1.20-1.75{broad,8H); 2.25{m.4H.. 
CH2CH = CH-);3.40(t,2H,J = 5 H2.-CH2Br); 5.20- 
(td.1H.-Ha.J=7.5 H2):5.45(td.1H.-Hd.J = 7Hz); 5.80- 
(dd.l HrHb. J[Ha-Hd] = 1 0H2); 6.20(dd.1 H.-Hc.J[Hc- 
Hd] = 15Hz,J[Hc-Hb] = 6H2) 
Infrared absorption bands: cm~^ (film method) 
3020;2960;2925;2875;2850;1 695;1 650;1 470;1 41 5;1 - 
380; 980:945;720 

The same procedure for the preparation of 
E,Z-7,9-dodecadienyl acetate as in Example 1 was 
repeated excepting replacement of 85 g of 1- 
chloro-(E,Z)-7,9-dodecadiene with 90 g of 1-bromo- 
(E,Z)-7,9-dodecadiene to give 62 g of the desired 
product having a purity of at least 75% relative to 
the content of the (E,Z)-lsomer. 

Claims 

1. A process for the synthetic preparation of a 1- 
halo-substituted conjugated alka-(E,Z)-diene 
compound represented by the general formula 

R3CH = t^CHCH = <^CH(CH2 )eX 

in which X is an atom of chlorine or bro- 
mine, and R2 is a hydrogen atom or an alkyi 
group having 1 to 15 carbon atoms which 
comprises : 

- performing a Wittig reaction of a 9-halo- 
(E)-2-nonen-1-al of fonmula 

X-(CH2)6-CH = CH-CHO. 

X representing CI or Br. 

with a phosphoranylidenation product of 

a phosphonium salt of the formula 

R3CH2P(R)3X' . 
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in which R is 9 phenyl group or a ter- 
tiarybutyl group and X' is an halogen 
atom selected from the class consisting 
of chlorine, bromine and iodine. 

2. Process according to claim 1, wherein re- 
presents a -CHa-CHa group. 

3. A modification of the process according to 
claim 1 or 2, wherein said 9-halo-(E)-2-nonen- 
1-al Is obtained by : 

- reacting 8-halo-1-octyne with a Grignard 
reagent to obtain a 8-halo-1-octyn-1-yl 
magnesium halide, 

- reacting said 8-halo-1-octyn-1-yl magne- 
sium halide with an alkyi orthoformate to 
obtain the corresponding acetal, 

and 

- hydrogenating and hydrolyzing the acetal 
compound to obtain said 9-haIo-(E)-2- 
nonen-1-al. 

4. A process for the synthetic preparation of sex 
pheromone compounds of insects or fra- 
grances of the class of the conjugated (E.Z)- 
diene compounds, particularly with an acetate^ 
alcohol or aldehyde end unit, such as E,Z,-7,9- 
dodecadienyl acetate and E.Z-10,12 
hexadecadien-1-ol comprising a modification of 
the process of claim 1, wherein the halogen Is 
replaced by an acetate, an hydroxy, or an 
aldehyde group. 

5. 1 -halo-substituted conjugated alka-(E,Z)-diene 
compound having the general formula. 

R3CH = <^CHCH = <^>CH(CH2)8X 

in which X Is an atom of chlorine or bromine, 
and is an alky! group having 1 to 1 5 carbon 
atoms, particularly a CHa-CHa group 

Revendfcatlons 

1. Proc§d6 de synthase de composes alca-(E.Z)- 
dieniques conjugues. substitues par un halog§- 
ne en position 1, representes par la formule 
g^n^rale 

R3CH = (Z)CHCH = (E)CH(CH2)6X 

dans iaquelie X est un atome de chiore ou de 
brome, et R^ est un atome d'hydrogene ou un 
groupe alkyle ayant 1^15 atomes de carbo- 
ne, 

proced4 comprenant : 

- la realisation d*une reaction de Wittig en- 
tre un 9-haio-(E)-2-nonen-1-al de formule 



X-(CH2)e-CH = CH-CH0. 

X representant CI ou Br. 
5 et un produit de phosphoranylid^nation 

d'un sej de phosphonium de formule 

R3CH2P(R)3X'. 

10 dans Iaquelie R est un groupe ph^nyle 

ou un groupe tert.-butyle et X est un 
atome d'haiog^ne ohoisi dans la classe 
constitute par le chiore, le brome et no- 
de. 

76 

2. Precede selon la revendication 1. dans lequel 
R3 represente un groupe -CH2-CH3. 

3. Variante du procede selon ia revendication 1 
20 ou 2, dans Iaquelie ledit 9-halo-(E)-2-nonen-1- 

al est obtenu par : 

- reaction d'une 8-halo-1-octyne avec un 
reactif de Grignard pour obtenir un halo- 
gtnure de 8-halo-1-octyl-magnesium, 
25 - reaction dudit halogtnure de 8-haIo-1- 

octyl-magn6slum avec un orthoformiate 
d'alkyle pour obtenir Tacttal conrespon- 
dant, 
et 

30 - hydrogtnatlon et hydrolyse du compose 

acetal pour obtenir ledIt 9-halo-(E)-2- 
nonen-1-al. 

4. Proctdt de synthese de composts phtromo- 
35 nes sexuelles dMnsectes ou de parfums, appar- 

tenant h la classe des composts (E,Z)-di6ni- 
ques conjugues, en particulier ceux portant un 
motif terminal acetate, alcool ou aldehyde, tels 
que racetate de E,Z-7,9-dodtcadienyle, et le 
40 E,Z-10.12-hexadien-1-ol. comprenant une va- 
riante du proctde selon la revendication 1, 
dans tequel i'halogene est remplace par un 
groupe acttate, hydroxy ou aldthyde. 

45 5. Composes alca-(E,Z)-dieniques conjugues, 
substitues par un halogene' en position 1, rt- 
pondant h la formule gtnerale 

R3CH = (Z)CHCH = (E)CH(CH2)gX 

50 

dans Iaquelie X est un atome de chiore ou de 
brome, et R^ est un groupe alkyle ayant 1^15 
atomes de carbone. en particulier un groupe 
CH3-CH2. 

55 

PatentansprUche 

1. Verfahren zur synthetischen Herstellung von in 
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1-Stellung durch Halogen substituierten, konju- 
gierten Alka-(E,2)-dienverbindungen der fol- 
genden allgemeinen Formel: 

R3CH = (2)CHCH = (E)CH(CH2)6X, s 

worin X ein Chlor- oder Bromatom bedeutet 
und 

ein Wasserstoffatom Oder eine Aikylgruppe 
mit 1 bis 15 Kohlenstoffatome bedeutet. io 
worin man eine Wittigumsetzung eines 9-Halo- 
(E)-2-nonen-1-als derfolgenden Formel 

X-(CH2)6-CH = CH-CH0. 

76 

worin X fCr CI oder Br steht, 
mit einem Phosphoranylidenierungsprodukt ei- 
nes Phosphonlumsalzes der folgenden Formel 

R3CH2P(R)3X\ 20 

worin R eine Phenylgruppe oder eine tertlare 

Butylgruppe bedeutet und 

X* ein Halogenatom bedeutet, das ausgewahit 

ist aus der Gruppe bestelnend aus Chlor, Brom 25 

und Jod. 

umsetzt. 

2. Verfahren nach Anspruch 1, worin R^ eine 
-CH2-CH3-Gruppe bedeutet. so 

3. Modifikation des Verfahrens nach Anspruch 1 
Oder 2, worin man das 9-Halo-(E)-2-nonen-1-al 
erhSIt, indem man 

- 8-Halo-1-octin mIt einem Grignardrea- 35 
genz zu einem 8-Halo-1-octln-1-yl-ma- 

" gnesiumhalogenid umsetzt, 

- dieses 8-Halo-1-octin-1-yl-magnesiumha- 
logenid mit einem Alkylorthoformiat zur 
Hersteilung des entsprechenden Acetals 40 
umsetzt und 

- die Acetalverbindung zur Hersteilung des 
9-Halo-(E)-2-Nonen-1-als hydriert und hy- 
drolysiert. 

45 

4. Verfahren zur synthetischen Hersteilung von 
Sexpheromonen fUr Insekten oder von Duft- 
stoffen der Klasse der konjugierten (E.Z)-Dien- 
verbindungen, insbesondere mit einer Acetat-, 
Alkohol- Oder Aldehydendeinheit. wie E.Z-7,9- so 
Dodecadlenylacetat und E,Z-10,12- 
Hexadecadien-1-ol unter EinschluB einer Modi- 
fikation des Verfahrens nach Anspruch 1, worin 

das Halogen durch eine Acetat-, Hydroxy- oder 
Aldehydgruppe ersetzt wird. 55 

5- In 1-Stellung durch Halogen substituierte, kon- 
jugierte Alka-(E,2)-dienverbindungen der fol- 



genden allgemeinen Formel 
R3CH = (Z)CHCH = (E)CH(CH2)6X. 

worin X ein Chlor- oder Promatom bedeutet 

und 

R^ eine Aikylgruppe mit 1 bis 15 Kohlenstoff- 
atomen, insbesondere eine CH3-CH2-Gruppe 
bedeutet. 
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!• A process for preparing aliphatic or 
acetylenic olefinic, functional group-containing compounds 
comprising the steps of (a) reacting (1) an [at least one?] 
alkylidene phosphorane [or alkylidyne phosphorane? Broaden 
to cover more than 1 double or triple bond?] with (2) a [at 
least one?] carbonyl-containing compound [limit to ketone 
or aldehyde?] having at least one terminal [?] group that is 
a leaving group, or that is capable of subsequent 
conversion to a leaving group, to form an olefinic compound 
having at least one leaving group; and (b) reacting said 
olefinic compound with a functional group-containing 
nucleophile to form the corresponding functional group- 
containing olefinic compound. 



